1. Among a number of interesting results in a paper of I. Fary (see [2] ) appears the following. Let C be a rectifiable closed curve of length L(C) and total curvature κ(C) enclosed by a sphere S of radius r in Euclidean 3-space. Then
<1) L(C) rg ± rκ(C) . π
The proof of (1) rests upon the corresponding inequality for plane closed curves, which states that if C is enclosed by a circle of radius r, then
The latter inequality gives a sharp result, with equality obtained in case C is a circle of radius r.
In this paper we sharpen (1) to the following result. Let C be a rectifiable closed curve enclosed by a k -1 dimensional sphere S of radius r in Euclidean A -space, k ^ 2. Then
The proof of (3) again depends on the plane case and is motivated by the following construction. We form the cone T over the curve C with apex at the center of S, slit along a longest generator and develop the result in a plane. The resulting plane arc C" is completed to a closed plane curve C" by attaching an arc of a circle. It is noted that the curvature of C is equal pointwise to the geodesic curvature of C with respect to T, which in turn is not greater, pointwise, than the curvature of C. The length of C" is the same as that of C. The inequality (2) applied to C" now gives (3).
2. In this section we prove some lemmas which lead directly to the main theorem. 
where the integral on the right is extended over the smooth part of C Proof. We may write n(θ) = ΣΓ=o %(#), where n o (θ) counts the number of tangents to the smooth part of C and n^θ), i Φ 0, counts the number of tangents at rfe). Clearly n t takes only the values 0 or 1, for i Φ 0, and (6) Finally, we have that (7) since the left hand side is just the measure of the spherical image (counting multiplicity) of the smooth part of C. and let a n , 0 ^ a n g π, be the angle between x n -x n -x and the unit tangent vector to S (with counterclockwise orientation) at x n . If x 0 = x n , then simply let a o (= a n ), 0 ^ a 0 ^ π, be the angle between x λ -x 0 and So -Xn-i Let L(P) be the length of P. Proof, We consider first the case where x 0 Φ x n . Let S be the arc of S traversed in a counterclockwise direction in going along S from x n to 2 0 . Let C -P U S. Let δ be the angle subtended at the center of S by S. Then Lemma 1 gives,
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It is easy to see, however, that n(p, θ) ^ n{θ) for 0 g θ < 2τr. Hence, by (9) and (5), we have (
10) L(P) + r o δ g irΓn(θ) dθ = r o (± a, + δ).
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This gives the assertion for x 0 Φ x n . The case x 0 = x n is now clear.
LEMMA 4. Let P be a closed polygon enclosed by a k -1 dimensional sphere S of radius r in Euclidean k-space. Let y 0 , y lf
, y n =Voy be the successive vertices of P. Let β if 0 ^ β { ^ π 9 be the angle between 2/ίi-i -Vi and y { -y^1 9 i = 0, 1, , n -1, where y^ is defined to be y n -λ .
Defi,ne the total curvature, tc(P), of P, by
Lei L(P) 6β ίfee length of P. Then
(12) L(P) :S r Λ (P) .
Proof. Let 3 be the center of S. Assume that the vertices of P are labeled so that y 0 is no closer to o than any other vertex. Let β' i9 0 ^ β ^ π, be the angle between ^ -o and ^< -y i+1 let /5 ', 0 ^β'/ tί π, be the angle between y { -o and y i -y^, i = 0,1, , n -1. The triangle inequality applied to a spherical triangle cut out of a sphere centered at y { shows that
Hence, (13) |π-G85 + #')|^&, i = 0,l, ...,w-l.
We now form the cone over P with apex at o, cut along the edge connecting 3 to y Q and develop the result in a plane as follows. Let p be a fixed point in the plane R\ We map y 0 into any point Proof. Given any ε > 0, there is a polygon P inscribed in C such that L(C) -L{P) ^ ε. We have that tc(P) S ιc{C). Hence
The theorem follows. 
Let C be a closed curve of class C" enclosed by a unit k -
Note that we have used the fact that the above integral form for the total curvature coincides with the previous definition. This is proved by Milnor in [3] . 
